The design and construction of underground station with extra-large section and small spacing is one of the difficult issues of concern of the civil engineering sector. Since the time is short, the theoretical research of underground station with extra-large section and small spacing is far behind the engineering practice. There has not been a unified understanding of the distribution rule of the station surrounding rock pressure, only with the means of numerical simulation study. In this paper, a small distance station of Chongqing rail transit is taken as the background, using the large finite element software MIDAS/GTS, a two-dimensional numerical model is established for analysis and calculation. Through respectively changing the different buried depth and spacing, the influence of the surrounding rock pressure from buried deep and spacing is studied and the basis is provided for the design and parameter optimization of the station lining structure.
Introduction
With the rapid development of urban rail transit, the large span and small distance tunnel has gradually increased. However, because of its short time, there is no unified understanding of the distribution of pressure and deformation of surrounding rock. At present, there are three main methods for solving geotechnical materials: exact solutions, numerical methods and test methods. The interaction between underground stations and surrounding geotechnical media under various dynamic and static loads is very complicated, and because geomaterials are mostly non-continuous and nonlinear materials, they cannot be accurately solved by a single function or equation. Only linear elastic systems with simple geometric shapes and material properties, and simple load patterns and boundary conditions can obtain more accurate answers. For an underground station with any geometric shape in a complex nonlinear rock mass, the mechanical analysis must be performed by means of computer numerical simulation [1] . The finite element method has become a powerful tool for geotechnical engineering applications. It is also a very effective numerical analysis method for the discretization of more complex continuum structures and the use of mechanical theory and computer technology to solve complex problems.
Due to the complexity of the extra-large section and small spacing underground station, the relative theoretical research is lagging behind. At present, there are many researches on the construction methods of small-section tunnels with extra large sections [2] [3] [4] [5] . Qihang Zhang studied the construction stability factors of small-section tunnels with extra large sections under complex conditions [6, 7] . Zhang Li studied the stability control technology of surrounding rock of small clearance tunnel [8] . Some scholars have carried out research on the confining pressure of small clearance tunnels [9] [10] [11] , but there are few studies on the surrounding rock pressure of small-section tunnels with extra large sections. At present, it is mainly to use large finite element software to establish a numerical analysis model to study.In the aspect of surrounding rock pressure analysis, Zhen Wang used large finite element software MIDAS/GTS to simulate the surrounding rock pressure of single tunnel, small spacing tunnel and double arch tunnel, and compared with the commonly used theoretical calculation, and drew some conclusions [12] . Zhu Zhengguo used finite element software to simulate the surrounding rock pressure load of different span arch tunnel, and compared with the commonly used theoretical calculation of surrounding rock pressure, found some problems, and proposed an improved method [13] . The commonly used theory for calculating the surrounding rock pressure and the tunnel specifications are mostly based on the conventional tunnels in the past, and there are errors in the calculation of large tunnels, Haifeng QU of Tongji University proposed a calculation method suitable for large-section tunnels and compared it with tests and finite element analysis [14] . Xiwen Shen made use of the finite element software ABAQUS to analyze the surrounding rock pressure of the small clear distance road-biased tunnel in a more detailed manner, and obtained some important conclusions [15] . Huijian Zhang et al [16] . carried out finite element analysis of mechanical behavior of rock in small spacing tunnel. The calculation results provide guidance for similar engineering design and reasonable placement of advance grouting holes in the future. On the basis of a large amount of data and investigation, this paper establishes a finite element model combining with the construction process of station excavation, and analyses the vertical and horizontal pressures of surrounding rock after excavation at the station.
Project Overview
Chongqing small-space station for rail transit adopts double-island four-lane, double-arch double structure, undercutting construction, and composite lining, with a net internal clearance of 20.4 m. The thickness of the dome cover of the station body tunnel is 15-25.24 m. There is no large-scale construction on the ground. The construction mainly involves the control of land subsidence. The excavation was carried out by using the station construction road and the open pit excavation section pit. The station contains four air duct and three entrance passages, an emergency exit.
The Establishment of a Model

Basic Assumptions and Preferences
This paper uses finite element software MIDAS/GTS to establish a numerical analysis model to simulate the change of surrounding rock pressure during the excavation of an underground station. The model makes the following assumptions:
(1) According to the Surrounding rock lithology and structural characteristics of rock and soil of the station, the lithology of surrounding rock is considered as isotropic and homogeneous continuous medium;
(2) Elasto-plastic constitutive model under Mohr-Coulomb strength criterion;
(3) The initial stress field of rock mass only considers the self gravity stress of the overlying strata, and does not consider the tectonic stress;
(4) The station does not consider the influence of groundwater; (5) Only the two-dimensional plane problem about the pressure of the surrounding rock of the station at the entrance of the cave is considered, and the station is a plane strain problem.
The surrounding rock of the underground station is Grade IV. The physical and mechanical calculation parameters of the surrounding rock and lining structure are shown in Table 1 . 
Meshing and Boundary Conditions
For the numerical analysis model, in order to save the computation time of the program, grid division is very important in reducing both the number of units and the accuracy of computation. Due to the large number of construction processes for extra-large section and small spacing and the complexity of the surrounding rock stress, the grid of the model is optimized in order to better simulate its dynamic construction process, grids are refined at places where the excavation has a greater impact, and coarser grids are performed at places with less impact. The vertical direction of the model is selected in the Z direction, and the upward direction is positive; in the horizontal direction, the X direction is selected, and the right direction is positive. Station hole B=22.29 m, hole height H=16.97 m, station net distance a=7.8 m. The calculation range of the left and right stations and the lower part of the station model are 3 times the span of the cavern which is 70m, and it is taken upwards to the surface. Adding fixed constraints in the X direction of the calculation model, adding a fixed constraint at the bottom of the Z direction, and a free surface at the top ground surface without adding a constraint. The model load is only self-weight load.
Construction Process and Critical Analysis Sites
The construction of the station is excavated using the double sidewall guide pit method. The specific excavation process and the key points (12 key points) is shown in Figure 1 . The horizontal pressure and vertical pressure of the key stations are mainly analyzed. 
Numerical Analysis
The contents of the numerical analysis include three aspects: ①Numerical simulation of surrounding rock pressure at a typical section of the station; ②Numerical simulation of the surrounding rock pressure of the station under varying buried depth conditions; ③Numerical simulation of the surrounding rock pressure of the station under conditions of net distance variation.
Numerical Simulation of Surrounding Rock Pressure at a Typical Section of a Station
Combined with the station engineering background, a typical section is selected, the depth of burial is 20 m, and the net distance is 7.8 m. A numerical analysis model is established to analyze the vertical pressure and horizontal pressure after the station is excavated. Table 2 shows the vertical pressure and horizontal pressure of surrounding rock at each key point around the station. After the station is excavated, the vertical pressure of the surrounding rock increases with the depth, stress concentration appears in the mid-adjacent rock and the both side of wall toes (points 5, 10 and points 4, 11), the vertical pressure directly above the vault and directly below the inverted arch is less than the vertical pressure of surrounding surrounding rock, and some tension occurs in the inverted arch. after the station is excavated, the horizontal pressure of the surrounding rock increases with the depth, stress concentration appears on both side of wall toes (points 4, 11), the horizontal pressure in the middle of the straight wall is small, the pressure in the upper part of the vault is greater than that in the surrounding surrounding rock, and the tension is found in the part of the inverted arch.
As can be seen from Table 2 , the vertical pressure of the surrounding rock of the vault is the smallest, followed by the bottom of the inverted arch;the horizontal pressure at the bottom of the inverted arch is obviously smaller than other parts; the vertical and horizontal pressures on the outside of the double-hole toes are the largest, and the vertical and horizontal pressures on the inside of the toes are less than the outside because of stress redistribution. 
Numerical Analysis of Surrounding Rock Pressure under Varying Buried Depth
By changing the depth of the station and establishing the numerical analysis model, combined with the above analysis results about the typical section of the station, the vertical pressure and horizontal pressure of the surrounding rock under different burial depths of the station are shown as shown in Table 3 and Table 4 respectively. Figure 2 and Figure 3 shows the vertical pressure curve of surrounding rock at point 1 and horizontal stress curve at point 10 in different depths respectively.
The following main conclusions can be obtained by analyzing:
(1) The vertical and horizontal pressures of the two holes increase with the increase of the buried depth, the vertical pressure of the vault and the increase of the horizontal pressure at the toes of the arches and side walls at the deeper depths are smaller than the increase at shallow depths, this is due to the fact that the station has formed a "bearing arch effect" when it is buried deep;
(2) The increase of the vertical pressure with the buried depth is greater than the increase of the horizontal pressure with the buried depth;
(3) The vertical pressure at each point of the existing tunnel is generally greater than the vertical pressure at each point of the following tunnel, and the difference increases with the increase of the buried depth;
(4) When the depth of burial is shallow, the horizontal pressure of the two tunnels is relatively close. As the depth of burial depth increases, the horizontal pressure at each point of the following tunnel is generally greater than the horizontal pressure at each point of the existing tunnel. 
Numerical Analysis of Surrounding Rock Pressure under Changing Net Distance
By changing the different net distances between the two holes and establishing a numerical analysis model, the vertical pressure and horizontal pressure of the surrounding rock at different station distances of the station are obtained by combining the above analysis results on the typical section of the station. Table 5 shows the vertical pressure and horizontal pressure at various key points around the station under different clear distances. Figure 4 shows the vertical pressure of point 1 at different clear distances, and Figure 5 shows the horizontal pressure of point 8 at different clear distances. Analyzing the Table 5, Figure 7 and Figure 8 can get the following main conclusions: (1) The vertical pressure of the double vault is the smallest, the vertical pressure and horizontal pressure at the vault and the toe of the inner side wall first increase and then decrease with the decrease of the net distance, and the reduction of the surrounding rock pressure when the net distance is reduced from 15 m to 7.8 m is far greater than the increase of the surrounding rock pressure when the net distance is reduced from 30 m to 15 m, it shows that with the decrease of the net distance, the surrounding rock stress field is complicatedly overlapped and coupled;
(2) The vertical pressure and horizontal pressure at the toe of the double-hole arch and the lateral sidewall increase with the decrease of the net distance, and the reduction of the surrounding rock pressure when the net distance is reduced from 15 m to 7.8 m is far greater than the increase of the surrounding rock pressure when the net distance is reduced from 30 m to 15 m, it shows that as the net distance decreases, the degree of redistribution of surrounding rock pressure increases;
(3) At the station's clipped rock pillars, significant vertical stress concentration will occur as the net distance decreases, with the most severe at toe of the side wall
Conclusion
Based on the above analysis, the following conclusions can be drawn:
(1) After the excavation of the station, the vertical pressure of the vault is minimum, and the horizontal pressure at the bottom of the invert is the lowest. The stress concentration occurs at the toes of the wall on both sides of the two holes. The horizontal and vertical pressures are larger than those of surrounding rocks. There is also a clear stress concentration at the clipped rock pillars.
(2) The vertical and horizontal pressures of the two holes increase approximately linearly with the increase of the buried depth, but when the depth of burial increases to a certain extent, the growth of surrounding rock pressure will be reduced due to the fact that the station has formed a "bearing arch effect".
(3) The smaller the net distance, the greater the degree of redistribution of stress in the surrounding rock, and the more serious the stress concentration at the clipped rock pillars.
